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ABSTRACT 

An  inventory  of  recoilless  rifles  and  mounts  manufactured  by 
Firestone  for  the  BAT  and  ONTOS  projects  is  presented. 

The  peak  pressure  has  been  measured  at  each  of  several  stations 
in  the  T137E1  rifle.  Both  copper  and  piezo  gages  were  used.  The 
test  results  are  presented  and  discussed. 

A program  for  the  further  development  of  the  T138  projectile, 
involving  iong  range  accuracy  tests,  is  proposed. 

I Determination  of  ihe  strength  of  the  component  parts  of  the  T119 

projectile  has  continued.  Tests  of  the  piston  of  the  fin  opening 
mechanism  are  described.  Planning  is  given  for  the  investigation 
of  four  phases  of  the  T119  projectile  development  - length  of  pro- 
jectile, number  and  size  of  fins,  fuzing  and  howitzer  firing.  An 
accounting  of  projectile  shipments  is  presented. 

1 Two  important  phases  of  penetration  studies  were  investigated: 

Test  data  showing  the  effect  of  a fuze  wire  on  the  liner  axis  are 
reported  and  discussed.  The  study  of  the  effect  of  interior  tee 
configuration  on  penetration  was  continued  and  the  test  results  are 
discussed. 

1 Safety  tests  on  the  T222E5  base  elements  were  conducted  by 

Picatinny  Arsenal.  None  of  them  armed  or  suffered  any  damage. 

A switch  for  the  T267  superquick  and  delay  fuze  is  illustrated  and 
described.  Tests  were  conducted  to  compare  the  voltage  output 
of  two  nose  element  designs,  and  functioning  tests  were  conducted 
with  one.  The  results  are  presented.  Tests  were  conducted  to 

) determine  the  applicability  of  a selenium  rectifier  and  a condenser 

in  a setback -actuated  electric  fuze  for  a proposed  HEAT  shell  ar- 
rangement. The  test  results  are  given. 
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THE  WEAPON  SYSTEM 


An  inventory  of  recoilless  rifles  and  the  BAT  and  ONTOS  projects  is  pre 

mounts  manufactured  by  Firestone  for  sented  in  Table  I. 

Table  I 

Inventory  of  Recollless  Rifles  and  Mounts 

Manufactured  by  flrottona  for  BAT  and  ONTOS  Pro  fact  % 


Rifle  or  Mount 

Locotion 

Comments 

T137E3  Rifles 

SiV . ’I — 

Akron 

Returned  from  Fort  Bcnntng 

2 

Akron 

Returned  from  Fort  Benning 

3 

Allis  -Chalmers 

T 163  Ser  lei  No.  3 

4 

Allis  -Chelrr.ers 

T 163  Seriel  No.  7 

3 

Allls-Chelmer  s 

Shipped  1-17-33 

6 

Alii  e-Chelmer  s 

T 166  Seriel  No.  2 

7 

Allls-Chelmer  s 

T 1 63  Seriel  No.  6 

S 

Allls-Chelmer  s 

T 163  Seriel  Nc.  3 

9 

Allls-Chelmer  s 

T 163  Seriel  No.  6 

10 

Allls-Chelmer  s 

T 166  Seriel  No.  3 

1 1 

Ailis-Chelmer  s 

T 163  Seriel  No.  7 

12 

Not  Completed 

13 

Aberdeen  Proving  Ground 

BAT  Engineering  Test 

14 

Akron 

Proofed  end  reedy  for 

13 

Allls-Chelmer  s 

shipment  to  Allis-Chelmere 
Shipped  1-17-33 

16-23.  inch 

Not  Completed 

T137E2  Rifle  e 

Ser.  No.  1 

Akron 

Used  for  sperc  perts 

2 

" 

E.O.  D.  for  test  fecillty. 

T137EI  Rifles 

S.r.  No.  1 

Akron 

To  be  selveged 

2 

Akron 



3 

Akron 

.«  M 

4 

Wetertown  Arsenal 

To  be  returned  to  Firestone 

3 

6 

7 

S 

Akron 

on  completion  of  metellurglcel 
study. 

To  be  selveged 

T 1 37  Rifle 

Ser.  No.  1 

Akron 

Destroyed  in  proofing 

T132E3  Mounts 

Ser.  No.  1 

Akron 

2 

Akr  on 

3 

Aberdeen  Proving  Ground 

BAT  Engineering  Test 

T I 32E4  Mounts 

Ser.  No.  1 

Ailis-Chelmer  s 

T 163  Seriel  No. 

2 

AMis-Chelmere 

T IbS  Seriel  No.  6 

3 

Ailis-Chelmer  e 

T 1 66  Seriel  No.  2 

4 

Ailis-Chelmer  s 

T166  Seriel  No.  3 

3 

Allis  -Chelmcr  s 

T16S  Seriel  No.  7 

6 

AU'.e  -Chelmer  s 

Shipped  1-17-33 

7 

Akron 

Proofed  end  reedy  for 

8-12.  incl. 

Not  Completed 

shipment  to  Allii-CulMrrs 

T 132E3  Mounts 

Scr.  No.  i 

Akron 

To  be  selveged 

2 

Akron 

Converted  to  E4 

3 

Akron 

Converted  to  E4 

4 

Akron 

To  be  selveged 

T132E2  Mounts 

Ser"."  No.  i 

Akron 

To  be  selveged 

2 

Akron 

Selveged 

T132EI  Mount 

Ser  No.  1 

Akron 

Selveged 

T 1 32  Mount 

Ser.  No.  1 

Akron 

Selveged 
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Pressure  Distribution/  T137E1  Rifle 

Nine  pressure  stations  were  installed 
in  a T137E1  rifle;  four  were  located  in 
the  chamber  and  five  in  the  tube,  as  shown 
in  Fig.  1.  The  pressure  distribution  in 
the  rifle  was  obtained,  using  both  copper 
and  piezo  gages.  Pressure  readings  were 
also  obtained  using  M-3  type  internal  pres- 
sure gages.  To  insure  that  the  external 
copper  pressure  gages  were  operating  in 
the  proper  range  of  copper  deformation, 
two  gages  were  used  on  each  round,  one 
having  a piston  area  of  l/6  sq  in  and  the 
other  an  area  of  l/l5  sq  in.  The  two  ex- 
ternal copper  pressure  gages  and  the 
piezo  gage  were  cycled  so  that  each  gage 
was  at  each  station  for  at  least  one  round. 
The  charge  used  was  8 lb  1 oz  of  M10, 
MP,  . 0335-in  web  powder.  Projectiles 
were  17.  5 lb  slugs.  Table  II  and  Fig.  2 
summarize  the  results  obtained. 

Several  observations  may  be  made 
from  these  data: 

(1)  The  copper  crusher  gage  with  a 
l/l5  sq  in  piston  gives  substantially  the 
same  results  as  the  gage  with  a l/6  sq  in 
piston  in  the  range  of  pressures  involved. 

(2)  The  internal  pressure  gages  (M-3) 


indicate  pressures  about  20%  higher  than 
external  gages  mountec  on  the  chamber. 

(3)  Piezo  gage  readings  on  the  chamber 
are  about  10%  higher  than  copper  crusher 
but  7%  lower  than  internal  (M-3)  type  cop- 
per gage  readings. 

It  is  of  interest  to  note  that  a pressure 
differential  of  about  2,000  lb/sq  in  ap- 
parently exists  between  the  inside  and 
outside  of  the  shell  case.  Since  the  pres- 
sures measured  are  peak  pressures  only, 
and  since  the  internal  pressure  rise  must 
be  ahead  ot  the  external  pressure  rise, 
it  is  likely  that  the  actual  instantaneous 
difference  in  pressure  between  the  inside 
and  outside  of  the  shell  case  is  some- 
what in  excess  of  2,000  lb/sq  in.  A pres- 
sure of  2,000  lb/sq  in  inside  a cylinder 
with  the  dimensions  of  a shell  case  would 
cause  a stress  of  about  50,000  lb/sq  in 
in  the  case  which  approaches  the  yield 
strength  of  the  material  in  a non-heat 
treated  M32  shell  case. 


Future  Program 

Pressure  stations  will  be  installed 
in  a T137E3  rifle  and  the  pressure  dis- 
tribution for  this  rifle  determined. 
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T138  PROJECTILE 


Projectiles  for  determining  the  effect 
of  center  of  gravity  location  and  spin 
on  the  accuracy  of  the  T138  pro- 
jec.  * (Twenty-Ninth  Progress  Report) 
have  jeen  manufactured.  The  future 


program  is  being  amplified  to  include 
long  range  accuracy  tests.  The  avail- 
ability of  adequate  range  facilities  for 
these  tests  is  being  determined. 
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T119  PROJECTILE 

Stre^gih  Tests  of  Piston/  DRB198  data  are  shown  in  Table  III. 


The  strength  tests  of  T119E11  pro- 
jectiles, described  in  the  Twenty-Ninth 
Progress  Report,  indicated  that  the  piston 
had  marginal  strength.  Fig.  3 shows 
a typical  failure.  These  tests  have  been 
continued,  using  a 105mm  recoilless  rifle, 
T137E3,  rather  than  the  howitzer,  M2A1, 
used  in  earlier  tests. 

To  increase  the  severity  of  the  test, 
T119E11  projectiles  were  fitted  with  special 
pistons,each  having  an  orifice  diameter 
of  .234  in.  instead  of  the  usual  .196  in. 
The  large  orifice  allows  the  propellent 
gases  to  reach  a higher  pressure  in  the 
projectile  chamber  and  thereby  increases 
the  severity  of  the  fin-stopping  stresses 
on  the  piston.  Nine  projectiles  were 
fired  under  these  conditions  and  eight 
piston  failures  were  obtained.  The  range 


• Complete  Piston 


A met* llographic  examination  of  the 
piston  material  (C1141  steel)  revealed 
a coarse  grain  structure.  A number 
of  pistons  were  therefore  heat  treated 
to  provide  improved  ductility  and  im- 
pact strength.  The  heat  treated  pistons 
were  tested  in  T119E11  projectiles  by  firing 
at  115  percent  of  the  service  charge.  For 
comparison,  ten  projectiles  without  heat 
treated  pistons  were  fired  at  service 
charge.  None  of  the  pistons  having  the 
nominal  .196-inch  orifice  failed,  but  three 
of  the  untreated  pistons  in  the  control 
group  did.  The  range  data  are  shown 
in  Table  IV. 

Until  a new  piston,  with  substantially 
increased  strength  can  be  designed  and 
tested  all  pistons  for  T119E11  projectiles 
will  be  heat  treated. 


Section  Through  Piston 
Showing  Failure  of  Neck 


Fig.  3.  DRBI98  Piston  From  TII9EII  Projectiles. 
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T119  Cartridge  Development 

Projmctllu  Dmvmlopmmnt 

Le  igth  - A sarrplc  quantity  of  short  T119 
cartridges  (Twenty -Ninth  Progress  Re- 
port) are  being  manufactured.  The  study 
of  projectile  length  is  being  extended 
to  also  include  longer  projectiles  with 
2.5  caliber  ogive. 

Fins  - A firing  test  of  T119  projectiles 
with  shorter  fins  has  been  scheduled  at 
Erie  Ordnance  Depot.  Projectiles  with 
fewer  than  six  fins  will  also  be  tested. 
A projectile  with  three  fins  retains  some 
degree  of  stability. 


Fuzing  - Tests  of  a new  plug-in  type  nose 
element  are  described  in  detail  on  page 
17  of  this  report.  T119E11  projectiles, 
with  similar  nose  elements,  are  being 
assembled  for  penetration  tests  against 
homogeneous  armor  plate. 

Howitzer  Firing  Tests  - While  the  pre- 
liminary tests  of  the  T119E11  projectile 
in  the  howitzer,  M2A1,  (Twenty-Ninth 
Progress  Report)  were  not  completely 
satisfactory,  they  were  sufficiently  promis- 
ing to  justify  further  tests.  Consequently, 
these  tests  will  be  continued  with  pro- 
jectiles and  charges  modified  to  correct 
the  deficiencies  which  appeared  in  the 
earlier  tests. 


Projectile  Shipments 

Type  Quantity 

T119E11  Inert  200 

T119E11  Inert  150 

T119E11  Live  100 


Shipped  To  Date  Shipped 

Picatinny  Arsenal  *.  1-15-53 

Picatinny  Arsenal  '1-28-53 

Picatinny  Arsenal  1-28-53 
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PENETRATION  STUDIES 


Effect  of  Wiro  Through  Oglvo 

Tests  on  the  effect  of  a wire  located 
on  the  axis  of  a liner,  on  the  penetration 
obtainable  with  the  liner,  have  in  some 
cases  given  contradictory  results.  The 
experiments  described  in  this  report 
were  set  up  to  reduce  to  a minimum  any 
uncertainties  as  to  the  location  of  the 
wire.  Two  schemes  were  used;  both 
methods  used  DRC376  bodies  and  plugs, 
with  DRC342  ogives  (T119)  and  DRA699 
nose  caps. 

In  the  group  of  rounds  FS938  to  FS 
952  inclusive  the  wire,  if  used,  was  tight- 
ened just  previous  to  firing,  by  unscrew- 
ing the  nose  cap.  Figure  4 shows  the 
assembly  scheme.  The  wire  was  fastened 
to  the  apex  of  the  cone  at  one  end  and 
was  passed  through  a hole  in  the  nose 
cap  located  on  the  center  line  o * dis- 
placed 1/4  in.  from  the  center. 


For  the  group  of  rounds  FS983  to  FS 
1022  inclusive,  two  slots  approximately 
l/2  in.  wide  and  2 in.  long  were  machined 
in  the  side  of  the  ogive,  with  the  long 
axis  of  the  slot  narallel  to  the  slant  height 
of  the  cone.  The  two  slots  in  each  ogive 
were  placed  90°  to  each  other  around 
the  circumference.  These  slots  made 
it  possible  to  examine  the  round  just  be- 
fore firing  to  determine  both  the  location 
of  the  wire  and  its  tautness.  Ten  rounds 
were  without  wires,  ten  rounds  had  the 
wire  drawn  taut  and  secured  at  the  time 
of  assembly,  ten  rounds  were  assembled 
with  one  half  inch  of  slack  in  the  wires, 
and  the  remaining  ten  rounds  were  as- 
sembled with  one  inch  of  slack  in  the 
wires.  Examination,  immediately  before 
firing,  indicated  that  in  some  cases  the 
supposedly  taut  wires  were  not  taut.  How- 
ever, the  degree  of  deviation  was  slight. 
Figure  5 is  a sketch  of  the  experimental 
arrangement. 


Fig.  4.  Te*t  Anembly. 


Fig.  5.  E*perimental  Arrangement. 
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Table  V is  a record  of  the  penetration 
results  of  the  two  groups.  Some  rounds 
were  rotated  at  15  rev/sec,  to  cause  the 
wire  to  be  held  off  the  center  line  by  cen- 
trifugal force,  if  any  slackness  was  pre- 
sent. The  results  of  the  two  groups  of 
rounds  show  definitely  that: 

1.  If  a beryllium  copper  wire  .040  in. 
in  diameter  with  an  .070-inch  nylon  in- 
sulation lies  on  the  axis  of  the  liner  the 
penetration  is  greatly  reduced. 

2.  If  such  a wire  is  slightly  slack  so 
that  it  may  or  may  not  be  on  the  axis 
the  results  show  interference  in  a portion 


of  the  cases. 

3.  If  the  wires  are  quite  slack  the 
degrading  effect  on  penetration  is  greatly 
reduced.  This  is  especially  true  for 
rounds  which  are  rotated. 

Although  these  data  indicate  that  the 
presence  of  a wire  in  the  cavity  is  not 
detrimental  unless  it  is  located  in  the 
direct  path  of  the  jet,  it  is  advisable  to 
continue  the  practice  of-insuring  that 
the  wire  can  not  line  up  along  the  axis 
of  the  cone  and  interfere  with  the  jet  func- 
tioning. 


Tobl*  V 

Penetration  Data 
Effect  of  Axial  Wire  On  Panatratioa 


Round  Na 

Lbs  Comp  B 

Penetration 
(inches  MS) 

Max. 

Spreod 

(in.) 

Std 

Deviation 

(ml 

Spin 

(revise) 

Remarks 

FS938 

2.60 

21.62 

0 

No  Wire 

FS939 

2.60 

20.  31 

M 

It  II 

FS940 

2.60 

20.56 

H 

II  tl 

FS941 

2.58 

20.25 

II 

II  II 

FS942 

2.60 

20.81 

II 

II  II 

FS983 

2.56 

21.56 

II 

II  II 

FS984 

2.62 

19.44 

II 

II  II 

FS985 

2.58 

17.44 

1 1 

II  II 

FS986 

2.58 

21.56 

• I 

II  II 

FS987 

2.60 

19.81 

l» 

<1  II 

Avg.  20734 

4.  18 

i . 35 

FS988 

2.60 

17.25 

15 

No  Wire 

FS989 

2.56 

18.31 

II 

II  II 

FS990 

2.58 

17.37 

• l 

II  ll 

FS991 

2.58 

18.50 

1 1 

II  ll 

FS992 

00 

m 

IM 

18.  19 

II 

• 1 ll 

Avg.  It. 92 

1.25 

± . 26 

FS943 

2.58 

4.  06 

0 

T*ut  wire  o-\ 

FS945 

2.60 

1.50 

II 

center  line 

FS947 

2.58 

2.06 

1 1 

II  II 

FS995 

2.60 

7.00 

II 

II  II 

FS997 

2.60 

9.12 

ll 

II  II 

Avg.  4.75 

7.06 

* 1.5 

FS998 

2.60 

4.75 

15 

Taut  wire  on 

FS999 

2.58 

4.  18 

II 

center  line 

FS 1000 

2.60 

7.56 

II 

II  II 

FS1001 

2.58 

3.25 

II 

II  II 

FS 1002 

2.62 

8.62 

1 1 

II  II 

Avg.  5.67 

4.37 

± 1.0 

FS948 

2.60 

6.25 

0 

Wire  off  £ . 25  in 

FS949 

2.58 

7.81 

" 

at  front  end 

FS950 

2.56 

6.50 

II 

• 1 ll 

FS931 

2.60 

9.31 

• • 

II  ■ ■ 

FS952 

2.58 

6.81 

II  II 

Avg.  7. 34 

3.06 

i . 56 

Lssatfll 
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Round  No 

Lbs  Comp B 

Penetration 
( inchet MS ) 

Max 
Spread 
(in  ) 

Std 

Deviation 
(m ) 

Spin 

(Rev/Sec) 

Remork* 

FS99  3 

2.60 

19.81 

0 

Wire  slightly  slack 

FS994 

2.  68 

18.  25 

" 

'*  M " 

FS996 

2.60 

Avg. 

16.50 
18.  18 

3.  ? 1 

i .96 

FS1003 

2.  58 

18.93 

0 

36  ire  with  1/2”  slack 

FS 1004 

2.60 

19.  62 



FS 1005 

2.60 

15.81 

" 

• 1 • • M II 

FS  1006 

2.60 

1 7.  87 

" 

,,  •>  1.  1* 

FS 1 007 

2.  58 

Avg. 

19.87 
18.  42 

4.06 

i . 74 

FS  1 008 

2.  58 

18.56 

15 

Wire  with  1/2"  slack 

FS 1 009 

2.60 

1 7.  81 

1 l 

ii  II  ••  II 

FS  1 0 1 0 

2.62 

17.  37 

" 

M ll  ••  •• 

FS  1 0 1 1 

2.60 

16.  87 

" 

M II  ••  M 

FS1&12 

2.62 

Avr. 

18.  25 
1 7.  7 7 

1.69 

t . 30 

II  II  II  • ■ 

FS  1 0 1 3 

2.  58 

21.25 

0 

Wire  with  1"  slack 

FS 1014 

2.  58 

18.87 

" 

•I  II  II  II 

FS  1 0 1 5 

2.60 

19.  31 

" 

■I  II  II  II 

FS  1016 

2.60 

17.  00 

" 

II  II  II  ll 

FS  1 0 1 7 

2.60 

Avg. 

20.  12 
19.  31 

4.25 

t . 70 

l»  M II  »» 

FS  1 0 1 8 

2.60 

18.  75 

15 

Wire  with  1"  slack 

FS  1019 

2.  58 

18.62 

*' 

II  II  II  II 

FS 1 020 

2.60 

18.25 

1 1 

II  II  II  II 

FS 1 02 1 

2.58 

19.  37 

" 

• • It  H ll 

FS 1 022 

2.  58 

17.  50 

" 

Avg. 

18.  50 

1. 87 

1-  .31 

FS944 

2.  58 

19.62 

0 

Wire  loose  from 

FS946 

2.60 

20.  31 

” 

front  of  ogive 

Avg. 

19.97 

0.  69 

. 344 

Notes; 

1.  LRC376  bodies  and  plugs, DRC342  ogives  ( T119);DRA699  nose  caps. 

2.  All  rounds  loaded  at  Ravenna  Arsenal.BAT  Lot  No.  24,  with  Comp  B 
from  Holston  Lot  No.  3-126. 

3.  All  rounds  fired  at  a standoff  of  ogive  and  cap  plus  1/8"  (9.4"). 


Effect  of  Tee  Configuration— Machined 
Liners 

Further  studies  of  the  effect  of  internal 
tee  configuration  upon  penetration  have 
been  completed.  In  these  studies  ma- 
chined cones  were  used  and  the  results 
are  compared  with  those  of  previously 
reported  experiments  with  drawn  cones. 
Fig.  6 shows  the  simple  nose  ring  and 
three  types  of  tees  used.  The  inspection 
data  for  the  cones  were  reported  in  Table 
VII  of  the  Twenty-Ninth  Progress  Report. 
The  penetration  data  are  presented  in 


Table  VI.  The  following  tabulation  shows 
the  penetration  of  drawn  and  machined 
DRB398  cones  in  similar  tees. 


Drown(m ) 

Mach. (in) 

Nose  Ring 

20.8 

19.9 

DRC314 

16.0 

15.8 

DRC314HW10 

16.  2 

19.2 

DRC314HW  1 1 

19.7 

20.0 

I 
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DRC376 
NOSE  RING 


DRC3I4  S^ndord  Ttt 


DRC3I4  HWIO  Th 


DRC3I4  HWII  T*t 


Fig.  6.  Noso  Ring  and  T)uaa  Taa  Configurations 


TabU  VI 
Panafration  Data 

Madiintd  Linars  — Too  Configuration 


RaoidNa.  Lte  CempB 


T«# 

P.nttr.tlon 
IlnchM  H3J 

S»d.  On 
(In.) 

DRC314 

16.94 
1 S.  25 
1 6.  25 
1).  88 
16.  69 
Avg.  1*780 

3.  06 

±1.  18 

DRCJHHWIO 

19.  12 

20.  00 
18.  60 
18.81 
19.  39 

Avg.  19.  16 

1. 60 

<0.  68 

DRC314HWI1 

20.  44 

19.  >1 

20.  1? 
19.66 
20.44 

Avg.  19. 9t 

1.13 

±0.62 

Note  Ring 
(DRC376) 

19.94 
20.66 
19.66 
19.  12 
20.60 
Avg.  19.93 

1.44 

±.62 

NoUt: 

1.  DRC576  bodie*  and  plug*;  booster  id  b**c  plug. 

2.  Loaicd  at  Rtvcoiu  Antatl.  BAT  Lot  No.  2?,  with  Composition  B 
from  Hol*ton  Lot  3-126. 

3.  T*»teH  *t  Erie  Ordnance  Depot,  0 rev/*ec,  7.6  inches  standoff. 
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With  the  notable  exception  of  the  DRC314 
HW10  tee  there  is  no  significant  difference 
between  the  behavior  of  the  drawn  and 
machined  cones.  The  intermediate  de- 
gree of  clearance  provided  by  the  DRC 
314HW10  tee  is  apparently  sufficient  for 
the  machined  liner  but  is  not  sufficient 
for  the  drawn  liner.  Reference  should 
be  made  to  the  Twenty-Fourth  Progress 
Report  where  the  effect  of  tee  configuration 
upon  the  performance  of  DRB2  and  DRB398 
cones  was  compared.  The  DRC314  tee 
did  not  interfere  with  the  normal  pene- 
tration of  the  DRB2  cone.  It  is  now  ap- 
parent that  the  reason  is  not  merely  be- 
cause the  DRB2  cone  is  machined  from 


copper  bar  while  the  DRB398  cone  is 
drawn. 

A visual  examination  of  tee  fragments 
and  slugs  has  disclosed  that  the  diameter 
of  the  slug  from  the  DRB398  cone  is  larger 
than  the  .75-inch  bore  of  the  DRC314  tee, 
but  is  less  than  the  .875-inch  bore  of  the 
DRC314  HW11  tee.  This  observation  sug- 
gests the  possibility  that  the  determining 
factor  might  be  slug  diameter.  Slugs 
from  DRB2  rones  have  been  recovered 
and  usually  measure  approximately  . 70  in. 
at  their  largest  diameter.  These  studies 
are  being  continued. 


Future  Program 


1.  Continue  tests  to  determine  the 
effect  of  interior  tee  configuration  upon 
penetration. 

2.  Continue  scaling  studies  with  small- 
er liners. 

3.  Composite  cones.  The  penetration 
behavior  of  steel  ard  aluminum  cones 
having  thin  copper  inserts,  and  of  copper 
cones  with  thin  aluminum  inserts,  will 
h*»  compared  with  homogeneous  copper 
cones.  Initial  tests  will  be  at  0 and  25 


rev/ sec. 

4.  Cones  made  of  zinc  and  aluminum 
are  to  be  tested  for  penetration.  Pene- 
trations approaching  those  of  copper  cones 
have  recently  been  reported  for  cones  of 
certain  zinc  and  aluminum  alloys. 

5.  Loading  tests.  The  effect  of  melt 
holding  time  upon  performance  of  two 
different  lots  of  Composition  B is  to  be 
determined. 
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Jolt  and  Jumble  Tests,  Base  Element, 
T222E5 

Twelve  T222E5  base  elements  (Fig. 
10,  Twenty-Fifth  Progress  Report)  were 
sent  to  Picatinny  Arsenal  for  standard 
Jolt  and  Jumble  tests.  Six  were  tested 
without  tetryl  leads  or  pellets  and  the 
remaining  six  were  equipped  with  a full 
explosive  train. 


three  hours  in  the  jolt  machine  and  three 
hours  in  the  jumble  machine.  Examination 
of  the  elements  after  testing  showed  no 
damage  or  arming. 

On  the  basis  of  these  tests  it  is  planned 
to  test  the  base  elements  in  HEAT  rounds. 

Switch  For  T267  Superquick  and  Dalay 
Fuze 


The  six  base  elements  without  tetryl 
leads  and  pellets  were  tested  in  groups 
of  two.  They  were  subjected  to  the  action 
of  the  jolt  machine  for  three  hours  and  then 
to  the  jumble  machine  for  three  hours. 
The  base  elements  were  then  disassembled 
and  examined.  No  case  of  arming  or 
damage  was  found. 

The  six  base  elements,  containing  the 
tetryl  lead  and  tetryl  pellets,  were  alsc 
tested  in  groups  of  two  with  the  usual 


A modified  t/pe  of  base  element,  to 
include  .05  sec  delay  action,  as  well 
as  superquick  action  has  been  designated 
T267.  (Fig.  27,  page  31,  Twenty-Second 
Progress  Report).  This  base  element 
is  almost  ready  for  field  tests.  A switch, 
to  fit  the  T119  projectile,  has  been  designed 
and  is  shown  in  Fig.  7.  This  switch  makes 
the  selection  of  the  type  of  functioning, 
superquick  or  delay,  possible  by  the  use 
of  a screwdriver  or  similar  device. 
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Comparison  of  Voltage  Output  of 
DRA726  and  DRA496-2  Nose  Elements 

Laboratory  comparisons  of  the  elec- 
trical voltage  output  of  the  tw o crystal 
assemblies  have  been  made.  In  this  test 
a 2 l/2-lb  weight  traveling  4 ft/sec  was 
allowed  to  strike  the  exposed  crystal 
assembly  mounted  on  a rigid  base.  The 
crystal  was  connected  across  a 2000-ohm 
load  and  an  oscilliscope  record  of  the 
time -voltage  phenomena  was  taken.  Fig. 
8 shows  the  two  crystal  assemblies,  Fig. 


9 is  a drawing  of  the  experimental  pro- 
cedure and  Fig.  10  shows  copies  of  the 
oscilliscope  records.  The  attenuation 
used  for  the  DRA496-2  nose  element  was 
30  as  compared  to  an  attenuation  of  l for 
the  DRA726  nose  element.  Allowing  for 
the  attenuation,  the  voUage  output  for 
the  D RA 726  nose  element  was  8 volts 
and  for  the  DRA496-2  nose  element  350 
volts.  Thus  the  DRA726  nose  element 
is  considerably  less  powerful  than  the 
earlier  form. 


Fiq.  8.  Crystal  Assemblies  • DRA726  and  DRA496-2. 


s, 

: 

« « 

III' 

0 

•H 

,i 

M 

Fig.  9.  Experimental  Arrangement. 
Now  EUme-*  Teifj. 


DRA496-2 

Fig.  !0.  Oscilloscope  Records. 
Nos#  Elamtnf  Tim«  - Volf*g*  Ttih. 
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Field  Tests  On  DRA726  Nose  Element 

Ten  DRA726  (Fig.  8)  nose  elements 
were  assembled  in  T138E57  projectiles. 
The  projectiles  were  inert  loaded  and 
equipped  with  spotting  charges  and  T208 
base  dements.  These  rounds  were  fired 
against  a 4-inch  wood  bursting  screen 
at  a range  of  100  yards.  All  ten  rounds 
functioned  satisfactorily.  A group  of  50 
T138E57  HEAT  rounds  are  being  pre- 
pared to  test  the  nose  element  in  actual 
live  rounds. 

This  new  nose  element  assembly  has 
the  following  advantages: 

1.  The  crystal  can  be  inserted  after  the 
projectile  is  loaded. 

2.  The  crystal  is  sealed  against  mois- 
ture and  corrosion. 

3.  The  crystal  is  confined  and  hence 
is  held  in  position  even  though  it  may 
be  cracked  or  shattered.  Tests  show 
that  a shattered  crystal  will  generate 
sufficient  voltage  if  confined  to  its  original 
shape.  Table  VII  is  a copy  of  the  firing 
record. 


Investigation  of  9GA20  Selenium 
Rectifiers 

The  electrical  charge  required  for 
detonating  a HEAT  shell  could  be  gen- 
erated by  the  crystal  durinp  ck, 

stored  in  a condenser  and  o schai  ed 
through  the  detonator  when  a >se  «•  .tch 
is  closed  by  the  impact  of  the  _ • 'tectile 
on  the  target.  This  study  shows  the  re- 
sults of  some  tests  using  International 
Resistor  Company's  9GA20  No.  1 recti- 
fiers for  the  purpose  of  insulating  the 
condenser  from  the  generating  source 
after  the  charging  action.  Fig.  11  is  a 
schematic  diagram  of  one  means  for  ac- 
complishing this  type  of  action.  An  ad- 
vantage of  this  type  of  functioning  is  that 
an  inertia -actuated  switch  could  be  placed 
in  parallel  with  the  nose  switch  to  pro- 
vide graze  sensitivity.  Figs.  12  and  13 
show  the  data  for  a single  9GA20  No.  1 
rectifier  in  series  with  a DRA496-2  nose 
element  and  a .001  pf  condenser.  Figs. 
14  and  15  show  the  data  for  a single  9GA20 
No.  1 rectifier  in  series  with  a . 001  pf 
condenser. 

In  each  case  the  time  required  for 
the  voltage  to  leak  to  l/2  of  the  initial 
voltage  is  well  over  the  time  of  flight 
to  1000  yards  and  in  the  one  case  is  ample 
for  much  longer  ranges.  Therefore,  these 
rectifiers  will  be  tried  in  field  tests. 


Ekctric  G****fOtor 
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Voltage  on  Condenser  In  Volts 
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Time  in  Seconds 


Fig.  13.  Voltage  Verm*  Time. 
9GA?0  No.  I Crystal  In  Series. 


19 

CONFIDENTIAL 


CONFIDENTIAL 


n 


» 


i 


i 


» 


i 


I 


CONFIDENTIAL 


1000 


100 


Ol 

o 

*- 

o 

> 


T3 

C 

o 

o 


5 6 7 8 9 10 

Time  in  Se'ondi 

Fig,  15.  Voltage  Versus  Time. 
9<?A?0  No.  I. 
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fwtjre  Program 


1.  Testing  of  base  elements,  T222 
E5,  in  live  HEAT  projectiles. 

2.  testing  of  base  element,  T267, 
for  . 05  sec  delay  and  superquick  action. 

3.  Evaluation  of  the  nose  element  DRA 
726  for  sensitivity  by  firing  against  a 1 
inch  burster  screen. 


4.  Testing  of  the  nose  element  DRA 
726  in  live  HEAT  rounds. 

5.  Testing  of  the  ”inverfed"  firing 
system  using  9GA20  No.  1 rectifiers  and 
condensers  in  projectiles  with  burster 
charges. 
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DISTRIBUTION 


Number 


of 


Cop  to  • 

NUMBERS 

INSTALLATION 

Office,  Cliiof  of  Ordnance 

1 

1 

ORDTS 

2 

2-3 

ORDTA 

1 

4 

ORDTQ 

1 

5 

ORDTR 

1 

6 

ORDTB 

1 

7 

ORDGU-SE 

l 

8 

ORDTU 

Arsenals 

10 

9-)  8 incl. 

Frankford 

2 

19-20 

Pica  tinny 

1 

21 

Springfield  Armory 

1 

22 

Cleveland 

Aberdeen  Proving  Ground 

2 

23-24 

Ballistics  Research  Laboratory 

1 

25 

Development  and  Proof  Services 

Contractors 

2 

26-27 

Frigidaire  Div.  Gen.  Motors  Corp. 

1 

28 

Winchester  Repeating  Arms  Co. 

1 

29 

Remington  Arms  Co. 

1 

30 

National  Forge  & Ordnance  Co. 

at 

31-32 

Midwest  Research  Institute 

2 

33-34 

Armour  Research  Foundation 

1 

35 

Carnegie  Institute  of  Technology 

1 

36 

Arthur  D Little  Co. 

1 

37 

The  Budd  Company 

1 

38 

Franklin  Institute 

U.  S.  Navy 

1 

39 

Bureau  of  Navy  Ordnance 

2 

40-41 

Naval  Ordnance  Laboratory, 

White  Oak 

1 

42 

Naval  Ordnance  Test  Station, 

Inyokern 

1 

4 3 

Naval  Proving  Ground,  Dahlgren 

rnwPlDENTIAL 


